Cloning, expression, and ligand-binding characterization of two neuropeptide Y receptor subtypes in orange-spotted grouper, Epinephelus coioides.
As one of the most important multifunctional peptides, neuropeptide Y (NPY) performs its physiological functions through different subtype receptors. In this study, full-length cDNAs of two NPY receptors (YRs) in orange-spotted grouper (Epinephelus coioides) were cloned and named npy8br (y8b) and npy2r (y2). Phylogenetic analysis indicated that the Y8b receptor is an ortholog of the teleostean Y8b receptor, which belongs to the Y1 subfamily, and the Y2 receptor is an ortholog of the teleostean Y2 receptor, which belongs to the Y2 subfamily. Both of the YRs have G protein-coupled receptor family profiles. Multiple alignments demonstrate that the extracellular loop regions of YRs have distinctive residues of each species. Expression profile analysis revealed that the grouper Y8b receptor mRNA is primarily expressed in the brain, stomach and intestine, while the grouper Y2 receptor mRNA is primarily expressed in the brain, ovary, liver and heart. Double immunofluorescence analysis determined that the grouper YRs interact with the grouper NPY around the human embryonic kidney 293T cell surface. Furthermore, site-directed mutagenesis in a phage display system revealed that Asp(6.59) might be a common NPY-binding site, while Asp(2.68) of the Y8b receptor and Glu(5.24) of the Y2 receptor could be likely involved in subtype-specific binding. Combining the expression profile and ligand-binding feature, the grouper Y8b receptor could be involved in regulating food intake via the brain-gut axis and the grouper Y2 receptor might play a role in balancing the regulatory activity of the Y8b receptor and participate in metabolism in the liver and ovary.